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TableC-l. L-Lake -Radiological doses associated withtlle No-Actio)I Alternative andresulting health effects totheoffsite maximally exposed
individual (current use) and the general public, a

Maximallyexposed individual Offsite population
Annual Probability Lifetime Probability Annual Number Lifetime Number

dose of fatal dosee of fatal dose of fatal doscc of fatal
Exposure pathway (rem) cancerd (rem) cancerd (person-rem) cancersd (person-rem) cancersd

Ingestion:

Soil 5.7.10-1 I 2.8x10-14 9,9.10-10 5.0.10-13 5.2xI0-7 2.6x10-10 9.OXIO-6 4.5.10-9

Soil dermal 1.1.10-11 5,6xI0-15 2.O.1O-10 9.8xI0-14 1,0.10-7 5. IXIO-11 1.8.10-6 8.9x10-10

Leafyvegetables 9.8.10-9 4.9xI0-I’2 1.7.10-7 8.6,10-11 8.9.10-5 4.5x1o-8 1,6xIO-3 7.8x I0-7

Othervegetables 7.7xlo-~ 3.8xI0-11 1.3xI0-6 6.7x10-lo 7.0.10-4 3.5.10-7 1,2.10-2 6. IXIO-6

Meat 4.8.10-9 2.4x10-12 8.3xI08 4.2xI0-11 4.3.10-5 2.2xI0-8 7,6.10-4 3.8x I0-7

Milk 1,7xIO-8 8.7xI0-12 3,1XI0-7 I.s.lo-lo 1.6x10-4 8.0.10-8 2.8x I0-3 L4x I0-6

Subtotal 1.1.10-7 5.5,10-11 1.9xI0-6 9.5.10-10 9.9.10-4 5.0.10-7 l,7xi0-2 8,7xI0-6

Inhalation:

Air 4.OXIO-8 2.OXIO-11 7.0XI07 3.5.10-10 3.6.10-4 1.8.10-7 6.3x 1O-3 3.2x I0-6

Resuspension 2.7x I0-11 1.4.10-14 4.8x1O-10 2.4.10-13 2,5.10-7 1.2.10-10 4.3x I0-6 2:2x10-9

Subtotal 4.OXIO-8 2.OXIO-11 7.OXIO-7 3.5.10-10 3.6.10-4 1.8xI0-7 6.3x I0-3 3,2x I0-6

Total 1.5.10-7 7,5.10-11 2.6x10-fI 1.3.10-9 I.4X1O-3 6.8.10-7 2.4x I0-2 I ,2X10-5

a, Forthe No-ActionAlternative,generalpublic dosesresultonly from thevolatiliation oftritium from L-Lake,
b. Theoffsite lnaximallyexposed individualisamember of thepublic residingatthe SRSboundary.
c. Offsitepopulationwithin 80kilometers (50miles)of SRS.
d. Basedonarisk of 0,00051atentfatal cancersperperson-remofradiation exposure@CRPl993).
e, Basedona70-year exposureperiod, Dosesarecorrected forradioactivedecayoverthe exposureperiod.



Table C-2. L-Lake - Radiological doses associated with the No-Action Alternative and resulting health effects to the maximally exposed

individual (future use),a

Annual dose (rem)b Probability of Lifetime dose (rem)d Probability of

Exposure Pathway Recreational Offsite Total fatal cancerc Recreational Offsite Total fatal carrcerc

Ingestion:

Finfishe 3.8.10-4 NAf 3.8.10-4 1.9,107 1.3x I0-2 NA 1.3xl&2 6.5x1 o-6

Leafy vegetables NA 9.8x I0-9 9.8.10-9 4.9x1O-I2 NA 9.9.10-10 9.9.)0-10 5,0.10-13

Other vegetables NA 7,7x I0-8 7.7x I0-8 3.8x10-11 NA 1,3.10-6 1.3x I0-6 6.7x10-lo

Meat NA 4,8x I0-9 4.8.10-9 2,4x I0-12 f4A 8.3.10-8 8.3x I0-8 4.2x 1O-II

Milk NA 1.7x I0-8 1,7x IO-8 8.7x10-f2 NA 3.1,10-7 3. IXIO-7 1.5.10-10

Soil L2xlo-tl 5.7.10-11 6.9x I0-I I 3.4.10-14 2,1.10-10 9.9,10-10 1.2.10-9 6,0x t0-t3

Soil dermal 1,7,10-9 1,1.10-11 1,7.10-9 8,6xl&13 3.OXIO-8 2,0.10-10 3,0.10-7 l.s.lo-lf

Subtotal 3.8x I0-4 1.I.10-7 3,8x I0-4 1.9XI0-7 1.3.10-2 1.7x I0-6 1.3x I0-2 6.5,10-6

Inhalation:

Air 2.9x I0-9 4.OXIO-8 4.3x I0-8 2,1.10-11 5. Ix IO-8 7.0,10-7 7.5.10-7 3.7.10-10

Resuspension 3.9x I0-12 2.7x I0-11 3. I.1O-II I,6x I0-14 6.8,10-11 4.8x1010 5.4. IO1O 2.7x I0-13

Subtotal 2.9x I0-9 4.OXIO-8 4,3x I0-8 2.1.10-11 5.1x Io-8 7.0.10-7 7.5.10-7 3.7 XI0-10

Total 3.8x I0-4 I,5XI0-7 3,8x1 O-4 1.9.l&7 1.3x I0-2 2.6x I0-6 1.3x I0-2 6.5x I0-6

a. The future land use scenario assumes recreational use of L-Lake, Doses to the maximally exposed individual result from exposure pathways related to
tritium volatilization and contaminants existing in the surface water.

b. The dose received by the maximally exposed individual living at the site boundary (same as for current use).
c. Based on a risk of 0,0005 latent fatal cancers per person-rem of radiation exposure @CRP 1993).
d. Base4 fi~ a 70-year exposure period, Doses are corrected for radioactive decay over the exposure period.
e, The fish ingestion dose was calculated using the measured concentration of cesium- 137 in L-Lake fish: 0.833 pCi/g of edible flesh (Arnett, Mamatey, and

Spitzer 1996).
f. NA = not applicable; tbe contaminant is not transferred tbrougb the listed exposure pathway.



Table C-3. L-Lake - Nonradiological kazard indexes and cancer risks associated witk tke No-Action Alternative for tke offsite maximally

exposed ind i,vidual (future use),a

Hazard quotient Cancer risk
Exposure pathway Barium Magnesium Manganese Vanadium Hazard indexb Beryllium Total annual IJifeti]nec

Ingestion:

Finfish I,lxl&2 4.3.10-4 5.OXIO-2 1.8.10-4 6.2x I0-2 l,6x10-7 1,6.10-7 1.I.10-5

Swimming 7.5.10-6 1.IXIO-6 1,7,10-5 2.4x !0-6 2.8x I0-5 1.1.10-9 1.1.10-9 7.7x I0-8

Swimming dermal I,5X1O-5 4.4.10-7 3.3.10-5 4.7.10-5 9.5.10-5 4.4x 1o-8 4.4x1 o-8 3. IXIO-6

Shoreline dermal 3.5,10-5 I, Ix106 7.8x I0-5 1.1.10-4 2.2x I0-4 1.o.l&7 1,0.10-7 7.ox!o-6

Shoreline 4. IXIO-6 6.2.10-7 9.2x I0-6 1.3x I0-6 1.5.105 6,2x10-lo 6.2x10-lo 4,3x I0-8

Total 1.1.10-2 4.3.10-4 5.OXIO-2 3.4.10-4 6.2x I0-2 3.1.10-7 3.1.10-7 2.1.105

a. The future land use scenario assumes recreational use of L-Lake. Impacts to the maximally exposed individual result from exposure pathways associated
with contaminants existing in the surface water. The maximally exposed individual (current use) is not exposed to any nonradiological contaminants,

b, Hazard index is the sum of hazard quotients added across exposure pathways or pollutants.
c, Based on a 70-year exposure period.



Table C-4. L-Lake - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting health effects,a

Individual worker Worker population
Annual dose Probability of Lifetime dose Probability of Annual dose Number of Lifetime dose Number of

Exposure pathway (rem) fatal cancerc (rem)d fatal cancerc (person-rem) fatal cancers. (Pe,~on.rcm)d fatal cancer~c

Ingestion:

Soil I,4XI0-10 5.6.10-14 6. Ix1O-10 2,4x I0-13 9.8x I0-9 3.9x I0-12 4.3x I0-8 1.7.10-[[

Soil dermal 1,2,10-1[ 4.6x I0-IS 5.0.10-11 2.0.10-!4 8.Ix IO-10 3.2x I0-13 3.5.10-9 1,4.10-12

Subtotal 1.5.10-10 6. Ix IO-14 6.6.10-10 2.6x I0-13 1.IXIO-8 4.2x I0-12 4,6x I0-8 1.8x I0-11

Inhalation:

Air 5.OXIO-8 2.OX1O-II 2,2.10-7 8.6.10-11 3.5x I0-6 1.4XI0-9 1.5XI0-5 6,0x I0-9

Resuspension 6.8,10-11 2.7x I0-14 2.9.10-10 1.2X10-13 4.7.10-9 1.9x10-i2 2.1x Io-8 8,2x I0-12

Subtotal 5.0x I&8 2,0.10-1[ 2,2.10-7 8,6.10-11 3.5x I0-6 I,4XI0-9 1.5.10-5 6.1.10-9

Total 5.OXIO-8 2.0.10-11 2.2.10-7 8.7x 10-11 3.5x I0-6 1.4,10-9 1s,10-5 6.1.10-9

a. For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in tbe surface water.
b. Tbe number of involved workers is estimated to be 70.
c. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
d. Based on a 5-year exposure period, Doses are corrected for radioactive decay over tbe exposure period.



Table C-5. L-Lake - Involved worker (future use) radiological doses associated with the No-Action Alternative and resultitlg IIealtb effects.a

Individualworker Workerpopulation
Annual Probabilityof Lifetime Probabilityof Annualdose Numberof Lifetimedose Numberof

Exposure pathway dose (rem) fatal cancerc dose (rem)d fatal cancerc (person-rem) fatal ca”cersc (Person.rem)d fatal canccrsc

Ingestiotl:

Soil .3.1.10-9 1.2.10-12 4,2x I0-8 1,7.10-11 2,2.10-7 8.7x10-11 2.9x I0-6 1.2.10-9

Soil der[nal 1.9X1O-10 7.7.10-14 2.6.10-9 1.0.10-12 I.3x1o-8 5,4x I0-12 1.8x I0-7

Subtotal

7.2x 10-11

3.3.10-9 1.3x I0-12 4.4x I0-8 I,8x I0-11 2.3x I0-7 9.2x 10-1I 3.lxl@6 L2x1o-9

Inhalation:

Air 1. IX IO-6 4.4.1010 1.5.10-5 5.9XI0-9 7,7,.10-5 3. IXIO-8 1.0.10-3 4,1,10-7

Resuspension I,5XI0-9 5,9.10-13 2.OXIO-8 8.OXIO-12 I,OXIO-7 4.2x 10-11 1.4x I0-6 5.6x10-lo

Subtotal 1.IXIO-6 4.4.10-10 1.5.10-5 5.9.10-9 7.7.10-5 3. IXIO-8 1.O.10-3 4.1.10-7

Total I, IX IO-6 4.4.10-10 1.5.10-5 5.9.10-9 7.7.10-5 3. IXIO-8 1.0.10-3 4.1.10-7

a. For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminat)ts in the surface water.
b, The number of involved workers is esti]nated to be 70,
c. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a 25-year exposure period. Doses are corrected for radioactive decay over tbe exposure period,



Table C-6. L-Lake - Uninvolved worker radiological doses associated with the No-Action Alternative and resulting health effects.a

Individual workerb Worker popuiationc
Annual dose Probability of Lifetime dose Probability of Annual dose Number of Lifetime dose Number of

Exposure pathway (rem) fata] cancerd (rem)e fatal cancerd (person-rem) fatal cancersd (person-rem)e fatal cancersd

Ingestion:

Soil 5,5xlo-11 2.2x1~14 7.4 XIOI0 3.OXIO-13 I.4x1o-8 5.5x I0-12 1.9 XI0-7 7.4 XI0-11

Soil dermal 3.5x I0-12 1.4XI0-15 4.7 XI0-11 1.9 XI0-14 S.sxlo-lo 3.5 XI0-13 I,2x I0-8 4.7x 1O-I2

Subtotal 5.8x I0-11 2,3x I0-14 7.9 XI0-10 3,1 XI0-13 I.5x1o-8 5.9x I0-12 2,0x I0-7 7.9 XI0-11

Inhalation:

Air 2. OXIO-8 7,8x Iw12 2.6x 10-7 I.oxlo-lo 4.9x I0-6 2. OXIO-9 6,6 XI0-5 2.6x I0-8

Resuspension 2.7x I0-11 1.lxl&14 3.6x10-lo I,5XI0-13 6.8x I0-9 2.7x1O-I2 9,1x I0-8 3.6x I0-11

Subtotal 2.OXIo-8 7.8x I0-12 2.6x1 O-7 I.oxlo-lo 4.9x I0-6 2,0x I0-9 6.6 XI0-5 2.6x 1O-8

Total 2,0x I0-8 7,8x I0-12 2.6x I0-7 I.lxlo-lo 4.9x 1o-6 2.OXIO-9 6.6 X1O-5 2.6x I0-8

a. For the No-Action Alternative, the uninvolved worker is exposed only to pathways associated with the volatilization of tritium from L-Lake,
b, The maximally exposed uninvolved worker is located at L-Area,
c. L-Area, Total uninvolved workers estimated to be 25 I (Simpkins 1996).
d. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure @CRP 1993).
e. Based on a 25-year exposure period, Doses are corrected for radioactive decay over the exposure period.
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Table C-7. L-Lake - Involved worker (current use) oonradiological hazard iodexes and cancer risks associated with the No-Action Alternativc,a

Hanrd quotient Cancer risk
Exposure pathway Barium Magnesium Manganese Vanadium Hazard indexb Beryllium Total annual Lifetimec

Ingestion:

Shoreline dermal 2,3x I0-7 7.0.10-9 5.3.10-7 7,4,10-7 1,5.10-6 7.0.10-7 7.0.10-10 3.5.10-9

Shoreline 5.6x10-5 8.5x I0-6 1,3.10-4 I,8x10-5 2,1.10-4 8.4x I0-9 8.4x I0-9 4.2x I0-8

Total 5.6x10-5 8.5x I0-6 I.3X1O-4 1.9X10-5 2,1.10-4 9.1.10-9 9.1.10-9 4.5x I0-8

a. For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in the surface water,
b. Hazard index is the sum of hazard quotients added across exposure pathways or pollutants,
c. Based on a 5-vear exuosure ueriod,



Table C-8. L-Lake - Ilwolved worker (futllre use) nooradiological hazard indexes and cancer risks associated with tbe No-Action Alternative.a

Hazardquotient Cancerrisk
Exposure pathway Barium Magnesium Manganese Vanadium Hazard indexh Beryllium Total annual Lifetimec

Ingestion:

Shoreline dermal 3.8x I0-6 1.2x I0-7 8.9x I0-6 1.2.10-5 2.5x I0-5 1.2x I0-8 1.2.10-8 2.9x I0-7

Shoreline 6.1x IO-~ 9.3.10-7 1.4.10-5 2.0.10-6 2.3x I0-5 9,2x10-lo 9.2x10-lo 2.3x I0-8

Total 9.9x I0-6 1.OXIO-6 2.3x I0-5 1.4.10-5 4.8.10-5 1.3x I0-8 I,3x I0-8 3.1.10-7

a. For the No-Action Alternative, workers are exposed to pathways associated with tritium volatilization and contaminants in the surface water.
b Ifazard index is the sum of hazard quotients added across exposure pathways or pollutants, :
c, Based ona25-year cxposureperiod,



Table C-9. L-Lake -Radiological doses from atmospheric releases associated with tl}e Shut Downand Deactivate Alternative ar]drcsu1tii]g

health effects to the offsite maximallv exuosed individual,a

Lifetime
Annual dose (rem)b Probability of dose Probability of

Exposure Pathway CS-137 CO-60 Pu-239/240 Pm-146 U-2331234 Total fatal c.ancerc (rem)d fakd cancerc

Ingestion:

Soil 4.6x10-t2 9.2x10-i5 1.4xl&12 5.4,10-17 I.4x1o-I2 7S.10-12 3.7. IV15 3.6x10-lo 1.8x10-13

Soil dermal 9.2x10-13 4,9. !0-15 2.8x10-lo 1.8x10-15 5.9.10-11 3.4.10-10 1,7.1013 2.4x I0-8 1.2.10-11

Leafy green vegetables 2.8x I0-8 5.5.10-11 8.3x I0-9 3.2x I0-13 8.7.10-9 4,5x I0-8 2.2.10-11 2.2.10-6 1,1.10-9

Other vegetables 2,6x I0-8 5.2.10-11 7.4.l@9 2.9x I0-13 7.9xl@9 4.2x I0-8 2,1:,10.11 2.0.10-6 1.0.10-9

Meat L2xl@8 2,3x10-11 8.6x10-14 3.3,10-14 3s.10-11 1,2.10-8 5.8.1012 4.1.10-7 2,0 XI0-10

Milk 1,3.10-7 7.3,10-11 5.6x10-13 4.2x I0-J5 3.3.10-9 1.3.10-7 6.7x1W11 4,8x I0-6 2.4x10-9

Subtotal 2.OXIO-7 2.0.10-10 1.6x IO-8 3.3.10-13 2.0.10-8 2.3x I0-7 1.2.1010 9.4x I0-6 4.7.10-9

Inhalation:

Air 3.4.10-10 8.4x I0-12 1.9x I0-8 2.4x I0-13 7.7.10-8 9.7x I0-8 4.8.10-11 6.7x I0-6 3.4,10-9

Resuspension 2.9x I0-12 7.4.10-14 I,7X1O-10 2.1.10-15 6.7x10-lo 8.4x10-to 4.2x I0-13 5.9x I0-8 2.9x I0-11

Subtotal 3.4.10-10 8.4x10-12 1.9x I0-8 2.4.10-13 7.8.10-8 9.7x 1o-8 4.9.1O-II 6.8.10-6 3.4.10-9

External:

Soil 7.4x I08 1.3.10-9 2.3.10-13 1,7.10-11 8.5.10-12 7.5.10-8 3.8x1OII 2.7x I0-6 1.3.10-9

Air 4.2xl@12 7.7.10-14 2,9x I0-18 9.5x I0-16 3.0x Io-16 4,3x1o-I2 2.2.10-15 1.5.10-10 7.6x10-13

Subtotal 7.4x108 1.3.10-9 2.3x I0-13 1.7.10-11 8.SXIO-12 7.5x I0-8 3.8xl@ll 2.7x I0-6 1.3.10-9

Total 2.7x10-7 1.5.10-9 3.5.10-8 1.8x I0-11 9.7.10-8 4,0,10-7 2,0xltilo 1.9.10-5 9.4,10-9

a. Forthe Shut Down and Deactivate Alternative, thegeneral public exposures result from theatmospheric andaqueous transpoti ofexposed L-Lake
sediments.

b. Theoffsite maximally exposed individual isamember of thepubIic residing atthe SRSboundary.
c. Based onarisk of O,00051atent fatal cancers perperson-retn ofradiation exposure @CRPl993).
d. Based ona70-year exposure period. Doses arecorrected forradioactive decay overthe exposure period.



Table C-10. L-Lake Radiological doses from aqueous releases associated with the Shut Down aod Deactivate Alternative and resulting health

effects to the offsite Inaximally exposed individual.a

Lifetime
Annual dose (rem)b Probability of dose Probability of

Exposure Pathway CS-137 CO-60 Pu-239/240 Pm-146 U-2331234 Total fatal cancerc (rem)d fatal cancerc

Ingestion:

Drinking Water 3.0.10-10 2.5x I0-12 7.7.10-10 4. Ix Io-12 I .4X 10-9 2,5x I0-9 1.2 X1O-I2 1.6x I0-7

Finfish

8. I.1O-II

7.6x I0-9 1.0.10-11 2.4x I0-9 1.3x I0-12 8.6x10-lo 1.1x I&8 5.4x10-12 4.9.10-7

Swimming

2.5x10-to

5.0.10-13 4.2x10-15 1.3x I0-12 6.8,10-15 2.3x I0-12 4,1x I0-!2 2.1x Io-15 2.7x10-lo 1.3.10-13

Swimming Dermal 1.oxlo-t3 9. Ix Io-16 2.6x10-lo 2.3x1o-I3 9.7x I0-12 2,7x10-lo 1.4.10-13 1,9.10-8 9.4.10-12

Shoreline Dermal 6.6.10-16 1.5.10-17 1.7.10-12 1.5.10-15 6.9x I0-14 1.8x I0-12 8,9x10-1~ 1,2.10-10 6.2.10-14

Shoreline I,3XI0-!4 1.Ix Io-16 3.4,10-14 L7x I0-16 6.OXIO-t4 1.1.10-13 5,4,10-17 7.0.10-12 3.5.10-15

Subtotal 7.9.10-9 1.3.10-11 3.4,10-9 5.7.1012 2.3.10-9 1.4x I0-8 6.8x I0-12 6.7.10-7 3.4.10-10

External:

Swimming 6,9x 1o-I4 5.6x 10-15 4.6x1o-I9 1,9.10-14 3.8x I0-17 9.4.10-14 4.7.10-17 2.6x 1o-I2 1,3.10-15

Boating 3.5 XI0-14 2.8x I0-15 2.3x I0-19 9.5.10-15 1,9.10-17 4.7.10-14 2,4x I0-17 I.3x1o-I2 6.6.10-16

Shoreline 1.8x I0-12 I,2x I0-13 4.6x10-17 4.4.10-13 1.9.10-15 2.4x1O-I2 1.2x I0-15 6,7x I0-11 3.4.10-14

Subtotal 1.9x I0-12 1.3.10-13 4.6x10-17 4.7.10-13 2,0.10-15 2.5x I0-12 I.3X1O-I5 7. I.10-11 3.5 XI0-14

Total 7,9 XI0-9 1.3.10-11 3.4,10-9 6,1x10-t2 2.3x I0-9 I,4x I0-8 6.8x I0-12 6.7x I0-7 3.4.lo-to

a. For the Shut Down and Deactivate Alternative, tbe general public exposures result from the atmospheric and aqueous trarrspoti of exposed L-Lake
sediments.

b. For aqueous releases, the offsite maximall y exposed individual is a member of tbe public residing along the Savannah River near the SRS boundary wbo
uses the river as a drinking water source and for recreational activities and consumes fish caught in the river.

c. Based on a risk of 0,0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure.

------- ------- m----



Table C-1 1. L-Lake - Radiological doses from atmospheric releases associated with the Shut Down and Deactivate Alternative and resulting

health effects to the offsite copulation.a

Lifetime
population

Population annual dose (person-rem)b Number of dose Number of
Exposure Pathway CS-137 CO-60 Pu-239/240 Pm-146 U-233/234 Total fatal cancersc (Person-rem)d fatal cancersc

Ingestion:

Soil 5.2x I0-9 8.6x IOJ2 I,2X10-9 2.4.10-14 I.2x1o-9 7,6x1 O-9 3.8.10-12 3.5 XI0-7 1.8x10-lo

Soil de.~j! I .0,10-9 4.5xl&12 2.4x I0-7 8.lxl&ll 5. IXIO-8 2.9x I0-7 1.4.10-10 2.OXIO-5 1.OXIO-8

Leafy green vegetables 3.2x l&5 5.2x I0-8 7.OXIO-6 1,4.lvfo 7.4x I0-6 4.6x I0-5 2,3.10-8 2.1.10-3 1.1.10-6

Other vegetables 3.0.10-5 4,9x I0-8 6,3x I0-6 1.3.10-10 6.7x I0-6 “4,3,10-5 2.2.10-8 2.0.10-3 9.8x I0-7

Meat 1.3,10-5 2.2x 1O-8 7.3.10-11 I.5.1O-II 2,9x I0-8 1.3.10-5 6.6x 10-9 4.6x !0-4 2.3x I0-7

Milk 1.5.10-4 6.8.10-8 4.8xl Vlo I.9x1o-I2 2.8.10-6 1,5.10-4 7.6.10-8 5.3.10-3 2.7.10-6

Subtotal 2.2.10-4 1.9,10-7 1.4,10-5 2.9x10-lo 1.7.10-5 2.5x I0-4 1.3,10-7 9.9.10-3 4.9x I0-6

Inhalation:

Air 3.8x I0-7 7.8x 10-9 I,6x10-5 1,1.10-10 6.5x 1O-5 8.2x 10-5 4,1x I0-8 5.7. !0-3 2,9x I0-6

Resuspension 3.3.10-9 6.9x 10-1I 1.4.10-7 9.5.10-13 5.7.lb7 7.1.10-7 3.6xl@lo 5.OXIO-5 2.5.10-8

Subtotal 3,8x I0-7 1,5.10-8 1.6x10-5 1.1.10-10 6.5x I0-5 8.2x10-5 4. IXIO-8 5.8x I0-3 2.9x I0-6

External:

Soil 8.4x I0-5 1.2.10-6 l,9xlfr-lo 7.5.10-9 7.2x I0-9 8,5x I0-5 4,3.10-8 3.0.10-3 1.5x I0-6

Air 4.8x I0-9 7.2xltill 2.5xl&15 4.2x I0-13 2.6x I0-13 4.9,10-9 2.4xl&12 1.7.10-7 8.6.10-11

Subtotal 8.4x I0-5 I,2x I0-6 1.9.10-10 7.5.l@9 7.2.10-9 8.5x 10-5 4,3x I0-8 3.0.10-3 1.5x I0-6

Total 3.0.10-4 I,4x I0-6 3.0.10-5 7.9 XI0-9 8.2xl@5 4.2x I0-4 2.1x Io-7 1.9.10-2 9.3x I0-6

a. For the Shut Down and Deactivate Alternative, tbe general public exposures result from the atmospheric and aqueous transport of exposed L-Lake
sediments.

b. Offsite population within 80 kilometers (50 miles) of SRS.
c. Based on a risk of 0.0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993).
d. Based on a 70-year exposure period. Doses are corrected for radioactive decay over the exposure period,



Table C-12. ,-Lake - Radiological doses from aqueous releases associated with the Shut DOWI)and Deactivate Alternative and resulting health

effects to the offsite uouulatiojl.a

Total
Port Wentworth BeauforWJasper Total population population

Annual dose Lifetime dosel> Annual dose Lifetime doseb annual dose Number of lifetime doseb Number of
Exposure pathway (person-rem) (person-rem) (person-rem) (person-rem) (person-rem) fatal cancersc (person-rem) fatal cancersc

Drinking Water:

CS-137 1,5.10-6 5,0.l@5 4.0.10-6 1.4.10-4 5.5x1o-6 2.7x I0-9 1.9.10-4 9,5.10-8

CO-60 2.8xI0-9 2,1x I&8 7.3.10-9 5.6xI0-8 1.0.10-8 5.0.10-12 7,7x lo-~ 3.8.1O-II

Pu-239/240 3.0.10-6 2.1x1o-4 7.8xl&6 5.5.10-4 1.1.10-5 5.4.10-9 7.6x I0-4 3.8.10-7

Pm-146 4.2x I09 3.4xI0-8 I,2x I08 9.5xI0-8 1.6XI0-8 8.1xIO-12 1.3X1O-7 6.4x 10-~1

U-2331234 5.IXIO-6 3.6x1O-4 1,4.10-5 9,8.10-4 1.9.10-5 9.5.10-9 I,3X1O-3 6.7.10-7

Total 9,5x I0-6 6.2x I0-4 2.6x10-5 1,7.10-3 3.5,10-5 1.8XI0-8 2.3x I0-3 1.IXIO-6

a. For aqueous releases, doses are calculated for tbe 65,000 (Arnett, Mamatey, and Spitzer 1996) people using the Savannah River as a source of drinking
water (Port Wentworth. Georgia and Beaufort and .krsuer Counties. South Carolina).

b. Based on a 70-year exposure ~eriod. Doses are corre~ted for radioactive decay over the exposure period.
c. Based on a risk of 0,0005 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),

--m--m- -----U- ---



Table C-13. L-Lake - Offsite n3aximally exposed individual aonradiological hazard iadexes and cancer risks from attnospheric releases

associated with the Shut Down and Deactivate Alternative.a

Hazard quotient hazard Annual cancer risk Lifctirnc

Exposure Pathway Manganese ‘~hallil!!n Antitno,ly Cadmium Lead i“dcxb Cadmi~]m Bcrylliu!n Arsenic ‘Iotal cancer riskc

ingestion:

Soil 3.3.10-12 2.8x10-7 2.0.10-8 2.2.109 1.2.10-8 3,1 XI0-7 NAd I,6x10-13 4.7.10-13 6.3.10-13 4.4.10-1[

Soil der]nal 6.4x I0-!2 5,4xI0-8 3.9xl@7 a.6.lo-8 2.2xI0-7 7.s.10-7 NA 6.2x I0-12 1.9.10-13 6.4x I0-12 4.5.10-10

Leafy green vegefablcs 2.OXIo-8 1.7.10-3 1.2.10-4 1.4.10-5 6.7.105 1.9.10-3 NA 9.5.10-10 2.8x 10-9 3.8.10-9

Other vegetables

2.6x 10-7

2,1.10-8 1.5,10-3 1.0.104 1.4.10-5 5.9.10-5 1.7.10-3 NA 8.3x10-lo 2.5x I0-9 3.3.10-9 2.3.10-7

Meat 1.7.10-JO 1.4.10-3 2.5x1 o-6 1.6x10-7 1.4xi@6 1.4.10-3 NA 1.6x10 -11 l.l~lo-lo 1.3 XI0-JO 9. I.10-9

Milk 4.7.109 2.2.10-3 7.8x I0-6 9.3x I0-6 4,5.10-6 2.2.103 NA 1.3.10-12 1.1.10-10 1.2 XI0-10 x 1.10-9.

Subtotal 4.7x Iv8 6.5x I0-3 2,3.10-4 3.7.10-5 1.3.10-4 6.9x I0-3 0.0.100 1.8x10-9 5.6.10-9 7.4.10-9 5.2.10-7

Air 1.8.10-8 3,1.10-5 2.2.10-6 NA 1.3.10-6 3.5 XI0-5 7.3.10-12 3.5,1011 4.6x10-lo 5.0.10-10 3.5.10-8

Resuspcasinn 1.6x10-lo 2,7.107 1.9.108 NA I, IXIT8 3.0.10-7 6.5.10-14 3.1.1013 4.0x Io-12 4.3. [0-12 3.0.10-10

Subtotal 1.8.10-8 3.2.10-5 2.3x I0-6 0.0,100 1,3.106 3.5.10-5 7.3x10-12 3.5,10-11 4.6x10-10 5.0.10-10 3.5x I@8

rotal 6.5.10-8 6.5x10-3 2.4.104 3.7.10-5 1,4.10-4 6.9x I0-3 7.3x I0-12 L8x10-9 6.OX 10-9 7.9.10-9 5.5.10-7

a. Impacts to [he maximally exposed individual result from exposure pathways associated wifh contaminants in the exposed L-Lakesediments,

b. hazard index is the sum of hazard quotients added across exposure pathways or pollutants.

c. Based on a 70-year exposure period.

d. NA = not applicable; the contalninant is not transferred through the Iistcd expos”rc pathway.



Table C-14. L-Lake - Offsite nraximal 1y exposed individual nonradiological hazard indexes and cancer risks from aqueous releases associated

with tl]e Sl]ut Down and Deactivate Alternative,a

Ilazard quolicnt Hazard
l<xposureI>alhway

Annual cancer risk I.ifetimc
Manganese Thallium Antimony Cadmium Lead indexb Beryllium Cadmium Arsenic cancer risk.

lngestio!l:

Drinking Water 1.9.10-9 1.6x I0-3 4.2,10-6 1.3.10-7 1s.10-6 1.6x I0-3 6.7x10-i2 NAd 4.2.10-11 4.9.10-1 I

Finfish

3.4.10-9

9.3.10-9 2.1.10-1 1.0.10-5 3.3.10-7 1.8,10-6 2,1.10-[ 1.6x I0-12 NA 5.2.10-11 5,4.10-11 3.8x I0-9

Stvimlning 3.1.10-12 2.7x I06 6.9.109 2.2.10-(0 2.4x I0-9 2.7.10-6

Swirnrning Demail

l.lx Io-14 NA 6.9x Io14 8.0x Io-14 5.6x 10-i2

6.2.10-)2 5.4. [0-7 [.4.10-7 8.7x 10-lo 9.7x I0-12 6.8.107 4.4.10-13 NA 2,7x I0-14 4.7.10-13 3.3.10-11

Shoreline Dcrrnal 4.1.10-14 3.6x I0-9 9.2x10-lo 5.8x10 -11 1.6.10-!1 4.6.10-9 3.0.10-15 NA 1.8 XI0-16 3.2x I0-15 2.2.10-13

Shoreline 8.2x I0-14 7.3.10-8 [.8.10-10 5.8x I0-12 6.5x I0-11 7,3x I08 3.0.1016 NA 1.8.10-15 2.1,10-15 1.5.10 -[3

Total LIXIO-8 2.1.10-1 1,4,10-5 4.6x I0-7 3.3.106 2.1.10-1 8,8x I0-12 0,0. I 00 9.4.10-11 1.0.10-10 7.2x I0-9

a. Inlpacts 10 the tnaximally exposed itldividual result from expostlre pathways associated with contaminants in the exposed L-lake sediments.

b. Ilazard index is the sum of hazard quolients eddcd across exposure palhtvays or pollutants.

c. Based on a 70-ycnr expost]re period.

d. NA = not npplicabl% cadtnium is not an ingestion carcinogen,



Table C-15. L-Lake - ]nvolved worker (current use) radiological doses associated with the Shut Down and Deactivate Alternative and restllting

healtl~ effects,a

Annual dose (rem) Probability I,ifetimc Probability Population Number Population Number

Pu-2391 U-2331 of fatal dose of fatal annual dose of fatal lifetime dose of fatal
Exposure Pathway CS-137 CO-60 240 Pm-146 234 Total cancerb (rem)c cancerb (person-rcrn)d cancersb (person-rem)c,d cancersb

lngestiofl:

Soil 1.6.10-7 1.4.10-9 5.9 Y.I&8 1.3x I0-11 L3x1o-7 3.5.10-7 1.4.10-10 1.7.10-6 6,8x I0-lo 2.5.10-5 9.8.10-9 L2X10-4 4.8x l&8

Soil Dcrmal L4x1o-8 3.tx Io-lo 4.9.10-6 1.9x10-lo 2.5.107 5.2.10-6 2.1.10-9 2.6x10-5 1.0.10-8 3,6x10~ 1.5.l&7 1.8.10-3 7.3.10-7

Subtotal 1.7x I0-7 L7x10-9 5.0.10-6 2,0x10-lo 3.8x1 o-7 5.6.106 Z.ZXIO-9 2.8.10-5 I, IX IO-8 3.9.104 L6x!0-2 1.9.10-3 7.8.10-7

Inhalation:

Resuspcnsiol] 2.1.10-9 2.2x10-lo 1.4x I0-7 l.lx Io-11 1,2.10-6 1.3.106 5.4x10-lo 6.7x1 o-6 2.7x10-~ 9.4.10-5 3.8,10-8 4.7. !04 1.9.107

Subtotal 2. fx109 2,2x Io-10 1.4x I0-7 1.1.10-11 1.2.10-6 L3x1o-6 5,4x10-lo 6,7x10-6 2.7x I0-9 9.4.lm5 3.8.108 4.7.10-4 1.9.10-7

Ex(erolal:

Soil 2.2.10-4 1.5.105 7.9x10-lo 3.5x10-7 4.1.10-8 2,4x I0-4 9.4x I08 LI.1O-3 4.4,10-7 L6x10-2 6.6.10-6 7.7x I0-2 3.1.10-5

Subtotal 2,2x I0-4 1.5.10-5 7.9x10-lo 3.5x I07 4.1.10-8 2,4.10-4 9.4.108 LI.1O-3 4.4.10-7 1.6x102 6.6.l@6 7.7.10-2 3.1.10-5

Total 2,2x I0-4 L5x1o-5 5,1.10-6 3.5x I0-7 1.6x I0-6 2,4.10-4 9,7x Im8 1. IX IO-3 4.5.10-7 L7x1o-2 6.8XIV6 7.9,10-2 3.2.10-s

a. For the Shut Down and Deactivate Alternative, tbe itlvolved worker exposures result from direct contact with and atmospheric resuspcnsiotl of {he exposed L-Lake

sediments.

b. Based on a risk of 0.0004 latent fntal cancers per person-rem of radiation exposure (NCRP 1993).

c, Based on a 5-year exposure period. Doses arc corrected for radioactive decay over [bc exposure period.

d. The lnu]nbcr of involved workers is estimated to bc 70.



Table C-16. L-Lake - involved worker (future use) radiological doses associated with the Shut Down and Deactivate Alternative and resulting

health effects.a

Populatiorl

Population lifctitlle

Annual dose (rem) Probability Lifetime Probability annual dose Number of dose Number

Pu-239/ U-2331 of ralal dose of fatal

Exposure Palb$vay

(persOn- fata)

CS-137 CO-60

(person- of fatal

240 P!n- 146 234 Total cancerb (rem)c cancerb rctn)d cancersb rem)c>d vdllccrsb

lngestiOrl:

Soil 3.6x I0-6 3. OXIO-8 1.3.10-6 3.OXIO-lo 2.8x I0-6 7.7x I&6 3.1.10-9 1.7x I0-4 6.8.10-8 5.4.10-4 2.2x I0-7 1.2x I0-2 4.8x I0-6

Soil Dcrjnal 2.3.10-7 s.1 .10-9 8.2x [0-5 3.2x I0-9 4.2.10-6 8.7.10-5 3.5x IO-8 2.2.10-3 8.7x Iv7 6. Ix Io-3 2.4x I0-6 1.5x I0-I 6. IX IO-5

Subtotal 3.8xl@6 3.5x I0-8 8.3. !0-5 3.5x I0-9 7.0.106 9.4x I0-5 3.8x I0-8 2.3.10-3 9.3.10-7 6.6x10-3 2.6.10-6 1.6x10-I 6.5.10-5

Inhalation:

Rcs.sper,sion 4.6x 10-8 4.9x10-9 3.2x I0-6 2.3x10-10 2.6x 10-5 2.9.10-5 1.2.10-8 7.3x 10-4 2.9.10-7 2,0.10-3 8.2x I0-7 5. IX IO-2 2.0.10-5

subtotal 4.6x I0-8 4.9.10-9 3.2x IO-6 2.3x 10-1o 2.6x I0-5 2.9x 10-5 1.2x I&8 7.3x 10-4 2.9x 10-7 2.0 XI O-3 8.2.10-7 5. IX IO-2 2.0. IO-5

External;

Soil 3.8.10-2 2.8.10-3 1,4.10-7 6.2.10-5 7.2.10-6 4.1.10-2 I,6x10-5 7.4x10-I 3.0.10-4 2.9x IO0. I, Ix IO-3 5.2x101 2.1.10-2

Subtotal 3.8.10-2 2.8x10-3 1,4.10-7 6.2.10-5 7.2xI0-6 4.lxl&2 1.6x10-5 7.4x10-t 3.OXIO-4 2.9x100 1.1.10-3 5.2xIoI 2.1.10-2

Total 3.8.10-2 2,8.10-3 8.7.10-5 6.2xI0-5 4,0X10-5 4.1.10-2 1.6x10-5 7.5xI0-1 3,0.10-4 2,9x100 l, fxIO-3 5.2xIOl 2.1.10-2

a. For the Shut Downand DeactivateAltcrnalivc,tbc involved\vorkerexposuresres[]ltfromdirect contactwith and ionospheric rest]spcnsiorl of [hc exposed L-1.akc
scdimcr,ts.

b. f3ased on a risk of 0.0004 latent fatal .ancers per pcrs.n-rem of radiation exposure fNCRP 1993).

c. Based on a 25-year exposure period, Doses are corrected for radioactive decay over the exposure period.

d. “fbc nulnber of involved workers is estimated to bc 70,



Table C-17. L-Lake - Uninvolved worker (L-Area) radiological doses associated with the Shut Down and Deactivate Alternative and restilting

healtk effects.a

Popniation PODulatio]l

annt~al Ii’[clime

Annual dose (rem)b Probability Lifetime Probability dose Number of dose Numhcr of

PU-2391 of fatal dose of fatal (pcrson- fatal (persOn- fatal

Exposure Pathway CS-137 CO-60 240 Pnr- 146 U-233/234 Iolal canccrc (renr)d canccrc rctn)c canccrsc rem)d.c canccrsc.,

Ingestion:

.,

Soil 2,9xl&ll 2.4.10-13 I.OXIO-ll 2.3x10-t5 2.3xI0-11 6.3.1011 2.5x10-14 1.4x10-9 5.6xI0-13 1.6xI0-8 6.3.10-12 3.5.10-7 1.4x10-lo

Soil Dennal 1.8x10-12 4.1xIO-t4 6.6xl&10 2,5x10-14 4,2x10-lo 1.1xIO-9 4,3.10-13 2.7x10-8 LIx IO-n 2,7.10-7 l.l.l O-[O 6.8.106 2.7. [0-9

Subtotal 3.1.10-11 2.8.10-13 6.7x10-lo 2.7xl&14 4.4x10-lo 1.lxl@9 4,6x I0-13 2.8x I08 Lfx IO-n 2.9x I0-7 l.lx IO-lo 7. IxI06 2.9x10-~

lnbal ation:

Air 1.7x10-9 1.8x10-10 1.1x IO-7 8.5,10-12 1.0,10-6 1. IxI06 4.4x10-lo 2,8x10-s 1. IX IO-8 2.8.10-4 LIXIO-7 7.0.10-3 2.8x I0-6

Resuspension 1.8x1011 1.9x J0-12 L2x10-9 9.2.10-14 1.1.10-8 1.2.10-8 4.8x I0-12 3. OXIO-7 1.2.10-1o 3.0x I06 I.2x1o-9 7.5.10-5 3.0.10-8

Stlbto[al 1.7x10-9 1.8x10-lo LIXIO-7 8,6x10 -12 1.0x I06 I, IX IO-6 4.5x10-10 2,8x10-s I, IXIW8 2.8x10-4 1.1.10-7 7.OXIO-3 2.8.10-6

External:

Soil 3.1x IO-7 2.2x I0-8 1.1x IO-12 4.9x1010 9.9x10-11 3.3x I07 1.3x10-lo 6. IxI06 2,4x I0-9 8.3x I0-5 3.3x I0-8 1.5x I0-3 6,1x10-7

Air 1.4x10-11 LIx IO-12 1.2x10-17 2.2x10-14 2.5x10-t5 L5x10-11 6.0 XIO-15 2.7x10-lo LIx IO13 3.8x I0-9 L5x10-t2 6,9.10-8 2.8x10-11

Subtotal 3. IxI07 2.2.10-8 1.1.10-12 4.9x10-lo 9.9x10-11 3.3.10-7 1.3x10-lo 6.1xIO-6 2.4.10-9 8.3xI0-5 3,3xI08 1,5.10-3 6.1xIO-7

Total 3. Ix IO-7 2.2x I0-8 LIXIO-7 5.o.10-1o LO.10-6 1.5,106 5.8x10 -10 3.4x10-5 L4x I0-8 3.7x I04 1.5x I0-7 8.6x I0-3 3.4x106

a. For the Shut t)own and f3cactivate Alternative, the ullil,volved worker is exposed by the atmospheric transport of exposed L-Lake scdime”ts.

b. The nraximally exposed uninvalvcd worker is located at L-Area.
c, Ilascd on a risk of 0.0004 tatent fatal cancers per person-rem of radiation exposure @CRP 1993).

d. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.

c. I.-Area. Total uninvolved work.rs estima!ed 10 bc 25 I (Simpkins 1996).



Table C-18. L-Lake - Uninvolved worker (P-Area) radiological doses associated with the Shut Down and Deactivate Alternative and resulting

health effects.a

Population Poptdation

annual Ii fctime

Annual dose (rem) Probability Lifetime Probability dose Number

Pu-2391

dose Number of

of fatal dose
Exposere; .L,tway

of fatal (person- of fatal (person.
CS-137 CO-60 240

fatal
I>In- 146 U-2331234 Total cancerb (rem)c cancerb rem)d canccrsb rcm)c,d canccrsb

Inges[iot]:

Soil 8.5.10-12 7.1xIo-14 3.1XIO-12 7,0x10-1~ 7.0xIo-12 1.9.10-11 7.5x10-15 4,1x10-lo 1.7xIO13 2.0XIO-9 7,9x I0-[3 4.4.10-8 1.7xI0-11
Soil Dermxl 5.3.10-13 1.2.10-14 2.0x IOlo 7.5x I0-15 1.3.10-1o 3.3x1010 1.3x10-i3 8,1x10-9 3.3.10-12 3.4.10-8 1.4x I0-11 8.5.10-7 3.4x I0-lo

Subtotal 9.0.10-12 8.3.10-14 Z. OXIO-l O 8.2x10 -15 1,3.10-(0 3.4x10-10 1.4x I0-13 8.5.10-9 3.4.10-12 3.6.10-8 1.4.10-11 9.OX IO-7 3.6x10-lo

Inhalation:

Air 5.0.10-10 5.3x I0-!I 3.4.10-8 2.5x I0-12 3,0.10-7 3.4.10-7 1.3x I0-lo 8.4x I0-6 3.4x10-9 3,5.10-5 1.4x I0-8 8,8.10-4 3,5.10-7

Resuspensio[l 5.4.10-12 5,7x I0-13 3,7x I0-[0 2.7.10-14 3,2x I0-9 3.6x10-9 1.4x I0-12 9,0.10-8 3.6x10 -11 3.8x I0-7 1,5.10-10 9,5x I0-6 3.8.10-9

Siibtotal 5.1.10-10 5.4,1o-II 3.4.10-8 2.5xl@12 3,0.10-7 3.4x I0-7 1.3x10-lo 8.5x I0-6 3.4x10-9 3.6x10-5 1.4,10-8 8.9.10-4 3.6xl&7

External:

Soil 9.1.10-s 6.5.10-9 3.4.10-13 I,4x10-10 2.9 Y10-11 9,8x I0-8 3.9x10 -11 I,8x10-6 7,1.10-10 1.0 XI O-5 4,1x I0-9 1.9x10-4 7.5x10-s

Air 4.3.10-12 3,3.10-13 3.6x10-18 6.6x10 -15 7.6.10-16 4,6x Io12 1.9x Iv15 8.4x10-li 3.4x I0-14 4.9.10-10 1,9.10-13 8.8.10-9 3.5x I0-12

Sebtotal 9. IX IO-8 6.5xt0-9 3.4x I0-13 1.4x I0-10 2.9x I0-11 9.8x I0-8 3.9.10-11 1.8.106 7.1x Io-ltJ 1.OXIO-5 4.1.10-9 1.9.10-4 7.5x I0-8

‘rotai 9.2.10-8 6.6.10-9 3,5.10-s 1.5.10-!0 3.OXIO-7 4.4.10-7 1.7x10-lo 1.0.10-5 4.1.10-9 4.6.10-5 I,8x I0-8 1.1x10-3 4.3.10-7

a. For tbe Shut Down and f3cactivatc Alternative, the uninvolved worker is exposed by the atmospbcric transport of exposed L-Lake sediments.

b. Based on a risk of 0.0004 latent fatal cancers per person-rem of radiation exposure PCRP 1993).

c. Based on a 25-year exposure period, Doses are corrected for radioactive decay over tbc exposure period.

d. P-Area. ‘~otal uninvolved workers csti!rrated to bel 05 (Simpkins 1996).
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Table C-19. L-Lake - U]]iavolved worker (R-Area) radiological doses associated with the Shtlt DOWIIai]d Deactivate Alternative and resulti]]g

health effects.a

Population Population

anll.al Ii fctime

Annual dose (renr) Probability Lifetime Probability dose Number dose Number

PU-2391 of fatal dose

Expos[jrc Pathway CS-137 CO-60

of fatal (perso]l- of fatal (person- of fatal

240 Pm- I 46 U-233/234 ‘~otal cancerb (rem)c canccrb rcm)d cancersb rcln)c.d canccrsb

Ingestion;

Soil 3.2x IO12 2.7x I0-14 1,2.10-12 I,2x I0-12 2.7x10 -12 7.1x Io-t2 2.8x10-t5 1.6xl Vlo 6,3x10 -14 3.5:* 10-tl 1.4.10-14 7,9xl@lo 3.1x Io-t3

Soil f3crmal 2.0x IO13 4.5x I0-15 7,5x I0-11 2,8x10-15 4.6.10-11 1.2x10-t O 4.9x I0-14 3.OXIO-9 1.2.10-12 6.1 *10-10 2.4x I0-13 1.5.10-8 6,1x i0-t2

Subtotal 3.4x10-12 3.2.10-14 7,7.10-11 3.1.10-15 4.9x10-11 1.3x10-10 5.1x IO-14 3,2.10-9 I,3x10-12 6.4:*10-10 2.6.10-13 L6x1o-8 6,4xl&12

Inhalation:

Air 1.7x10-lo 1.8.10-11 1.2.10-8 8.9.10-13 1,0.10-7 1.2x I0-7 4.7x IoII 2.9.10-6 1.2x I0-9 5.8x I0-7 2.3x10-lo L5x I0-5 5.8x I0-9

Rcsuspensiorl 2.0x Io-12 2. Ix Io-13 1.4x10-lo l.ox Io-14 1.2.10-9 1.3x I0-9 5.3x I0-13 3,3,10-8 L3XIOII 6,6x10-9 2.7x I0-12 L7x10-7 6,6x I0-11

Subtotal I,7x I0-10 1.9.10-11 1.2.108 9,0x I0-13 I, IXIO-7 1.2x I~7 4.7.10-11 2.9.10-6 1.2 X10-9 5,9x I0-7 2,3x Io-lfJ L5x I0-5 5.9x I~9

External:

Soil 3.4.10-8 2.4x I09 1.3.10-13 5.5x10il 1.1.1O-11 3.6x I@8 L5x I0-11 6.6x10-7 2.7.10-10 1.8x10-7 7.3x I0-11 3.3x I0-6 L3.10-9

Air 1.5.10-12 1. Ix Io-13 1.2x Io-18 2.3x IO15 2.6x10-16 1.6.10-12 6.5x10-t6 2.9x10-11 1.2x10-14 8.1:.10-12 3.2.10-15 1.5x10-lo 5,9x10-14

Subtotal 3.4.10-8 2,4x10-9 L3x10-13 5,5xl@ll 1.1.1O-11 3.6x I0-8 1.5x10-11 6.6xl&7 2,7x10-10 L8x10-7 7.3x I0-11 3.3x I0-6 L3x I0-9

Iota! 3,4.10-8 2.4.10-9 1,2.10-8 5,6x10 -II 1.1x IO-7 1.5.10-7 6.2x10-11 3.6x IT6 I,4x10-9 7.7x10-7 3.lxl@lo 1.8x10-5 7,2x I0-9

a. For the Shut Down and Deactivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-Lake sediments.

b. Based on a risk of 0.0004 latent fatal car,cers pcr person-rcrn of radiation exposure (NCRP 1993),

c. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period,

d. R-Area. Total uninvolved workers estimated to bc five (Simpkins 1996).



Table C-20. L-Lake - Involved worker (current use) nonradiological hazard indexes and cancer risks associated with the Shut Down and

Deactivate Alternative.a

tlazard quotient Ilazard Cancer risk

Exposure Pathway

Lifctirne

Manganese Thallitlm Antimony Lead Cadmium Indexb Cadmium Beryllium Arsenic Total annual ~a”ccr [i~kC

Itlgestioll:

Soil 9.5.10-8 5.3.10-3 3.8x I04 2.3.10-4 4,5.10-5 6.0.10-3 NAd 3.1.10-9 9.7.109 1.3.10-8

Soil Dcrmal

6.4x I0-8

7.8x I0-8 4.5.10-4 3.2x I0-3 9.5.10-5 7.4.10-4 4.5.10-3 NA 4.9x I0-8 1.6x I0-9 5. IXIO-8 2,5.10-7

Subtotal 1.7,10-7 5.8x I0-3 3.5.10-3 3.2x I0-4 7.8x10~ 1.0.10-2 0.0.100 5,2x 10-s 1.1.10-8 6.4x 10-s 3.2.107

hrhala[ ion:

Resuspension 9.4x I o-8 1.1.104 7.7x1 o-6 1.5.10-5 NA 1.3.10-4 4. I.10-11 1.2.1010 1.7.10-9 1.9.10-9 9.3.10-9

Subtotal 9.4.10-8 LIX1O-4 7.7x I0-6 1.5.10-5 0.0.100 1.3.10-4 4.1.10-11 1.2.10-10 1.7.10-9 1.9.10-9 9.3.10-9

Total 2.7x I0-7 5.9. I 0-3 3.6x I0-3 3.4.10-4 7.8x 10-4 [.[,10-2 4.[.10-11 5.3.10-8 [.3.10-S 6.6.10-$ 3.3.10-7

a. For the Shl]l Down and Dcactivatc Alternative, the involved worker exposures result froln direct contact with and atmuspberic rcsuspcnsio]] of the exposed L-Lake

sediments.
b. Hazard index is the su!n of hazard quotients added across exposure pathways or poOutants.

c. Based on a S-year exposure period,

d, NA = not app[icablq the contaminant is not transferred through the listed exposure pathway.

------ E----- -----m -



Table C-21. L-Lake - Involved worker (future use) nonradiological I]azard indexes and cancer risks associated with the Shut Down and

Deactivate Alternative.a

Ifazard quotient lfazard Cancer risk I.ifctimc

l~xposure Pathway Manganese ThaOiu#n Antimony Lead Cadmium [ndexb Cadmium Beryllium Arsenic Total annual cancer risk.

Ingestion:

Soil 2.1,10-6 1.2.101 8,4x I0-3 5.0.10-3 9.9.l@4 1,3.101 NAd 6.8,10-8 2.2.10-7 2.9.10-7 7.2x10b

Soil Dcr!nal 1.3x I0-6 7.5,10-3 5.3x I0-2 1.6x 10-3 1.2,10-2 7.4.102 NA 8.2x I0-7 2.7.10-8 8.5.10-7 2.1.10-5

Subtotal 3.4x I&6 1.3.10-1 6.1x Io-2 6.6x 10-3 1.3.10-2 2,1.101 0.0.100 8,9x I0-7 2.5x I0-7 1,1.106 2.8x I0-5

lnhala{iou:

Resuspension 2,1.10-6 2.4x I0-3 1.7,10-4 3.3.10-4 NA 2.9x I0-3 9.0,10-10 2.7x I0-9 3.7x I0-8 4. IX IO-8 1.OX IO-6

Subtotal 2.1.106 2.4x I0-3 1.7,10-4 3.3.10-4 0.0.100 2.9.10-3 9.0.10-10 2.7x I0-9 3.7.10-8 4. IX IO-8 1.0.10-6

Total 5.5x I0-6 1.3.10-1 6.1.10-2 6.9.10-3 L3x1o-2 2.1.10-1 90,10-10 8.9x I0-7 2.8x 10-7 1,2.10-6 2.9x I0-5

a, I:or the Shut DO,”” and Dcactivatc Alternative, the involved worker exposuresresult fro!n direct contact with and atmospheric resuspension of tbc exposed L-Lake

sedilnents

b. l-fazard index is tbc sum of hazard quotients added across exposure path!vays or pollutants.

c. Based on a 25-year exposure period.

d. NA = not applicable; Ihc contaminant is not transferred through the listed exposure pathway.



Table C-22. L-Lake - Uninvolved worker (L-Area) nonradiological hazard indexes and cancer risks associated witk the Sllut Down and

Deactivate Alternative,a

Hazard quotien~ Hazard Annual cancer risk

Exposure Pathway Manganese

I.ifetfmc

‘rhallium An[imony Cadmiunr Lead Indcxb Cadmium BcryOium Arscrlic Total cancer riskc

Ingestion:

Soil 1.7.lo-fl 9.4.107 6.7x10-8 7.9.10-9 4.0.10-8 1.1.10-6 NAd 5.5.10-13 1.7.10-12 2,3x I0-12 S.6X10-11

Soil Deroral [.1.10-11 6.OXIO-8 4.2x I0-7 1.0.107 I,2x I0-8 6.OXIO-7 NA 6.8x10 -12 2.2.10-13 7.1x Io-i2 1.8.1010

Subtotal 2.8,10-11 1.OX IO-6 4.9,10-7 1,1.10-7 5.2.10-8 1.7x I0-6 0.0,100 7.4x10-t2 1.9.10-12 9.3.10-12 2.3x I0-10

Inhalation:

Air 7.5x 1o-8 8.5x I0-5 6.1.10-6 NA 1.2.10-5 1.0.10-4 3.2.10-11 9.6.10-11 1,3.10-9 1.4.10-9 3.6x I0-8

Resuspension 8.1x IO-lo 9.3,10-7 6.6,10-8 NA 1.3.10-7 LIXIO-6 3.5.10-13 1.1,10-12 1.5.10-1[ L6x I0-11

Subtotal

4.1,10-10

7.5x I0-8 8.6.10-5 6.1.10-6 0.0.100 1.2.10-5 LOX1O-4 3.2.10-11 9.7, [0-11 L3X1O-9 1.4.10-9 3.6x I0-8

‘rolal 7.5x I0-8 8.7.105 6.6.10-6 1.1.10-7 1.2.10-5 1.1,10-4 3.2x I0-11 1.1.10 -[0 1.3.10-9 1.4.10-9 3.6x I0-8

a. For tbe Shut Down and Deactivate Alternative, tbc uninvolved tvorkcr is exposed by the at[nospheric transport or exposed L-Lake sedinrents.

b. Ilazard index is the sun, of bamrd quoticnls added across exposure p~thways or pollutar)ts,

c. Based on a 25-year exposure period,

d. NA = not applicab[c; tlIc conta,nitlanl is not (rnnsrerred thro(]gb tbc listed exposure pathway.

-------



Table C-23. L-Lake - Uni]wolved worker (P-Area) nonradiological hazard indexes and cancer risks associated with the Shut Down and

Deactivate Alterllative.a

Ilazard quotient I-lazard Annual catlcer risk Lifctirne

Exposure Pathway Manganese Thallium Antimony Cadmium Lead indexb Cadmium BcryOium Arsenic Total cancer riskc

Ingestion:

Soil 5.0xIo-12 2.8x10-7 2,0.10-8 2.3xl&9 1.2.10-s 3.1.10-7 NAd 1.6x10-13 5.I.10-13 6.7xI0-13 1.7.10-11

Soil Denrral 3.2.10-12 1.8.10-8 L2xI0-7 2.9xI0-8 3.8xI09 1.7. !0-7 NA 2.1.1o-12 6.4x I0-!4 2.lxlo-12

Subtotal

S.3XI0-11

8.2x I0-12 3,0.10-7 1,4.10-7 3.2.108 1.6.108 4.9.10-7 0.0.100 2.2.10-12 5.7.10-13 2,8x10-12 7.O.1011

Inhalation:

Air 2.3.108 2.6x10-5 1.8.10-6 NA 3.6.10-6 3.1.10-5 9.7x 10-12 2.9x I0-11 4.0.10-10 4.4.1010 LIX1O-8

Rcsuspe!lsiorl 2.4x 10-io 2.7.10-7 2. OXIO-8 NA 3.8x10-8 3.3.10-7 1.0.10-13 3. I.10-13 4.3x10-12 4.7x I0-12 1.2 XI0-10

Subtotal 2.3x I0-8 2.6.10-5 1.8 XI0-6 0.0,100 3.6.10-6 3.1.10-5 9.8xl&12 2,9x 10-1 I 4.o.1o-1o 4.4,1010 1. IX IO-8

Total 2.3x I0-8 2.6x 10-5 1.9.10-6 3.2x I0-8 3.6x I0-6 3.2x I0-5 9.8xlm12 3.1.1o-11 4.OXIO-10 4.4.10-10 1. IX IO-8

a. For the Shut Down and Dcaclivate Alternative, the uninvolved worker is exposed by the atmospheric transport of exposed L-1.akc sediments.

b. Flazard index is lhe suIn of hazard quotients added across exposure pathways or pollatanls.

c, Based on a 25-year exposure period.

d. NA = not applicabl% the contaminant is not transferred through the listed exposure pathway.



Table C-24. L-Lake - Uninvolved worker (R-Area) nonradiological hazard indexes and cancer risks associated with the Shut Down and

Deactivate Alternative.a

I-fazard quotient Hazard Annual cancer risk I,ifctimc

Exposure Pathwny Manganese Thallium Antimony Cadtnium Lead Indexb Cadlnium Beryllium Arsenic Total cancer riskc

lngcs[ ion:

Soil 1.9.10-12 1.0.10-7 7.5.10-9 8.8.10-10 4s.10-9 1.1.10-7 NAd 6.1x IO-i4 1.9.10-13 2,5.10-13 6.3x I0-12

Soil Dermal 1.2,10-12 6.6x I09 4.7x I0-8 1. IX IO-8 1.4.10-9 6.6.10-8 NA 7.5.10-13 2.4x I0-14 7.8x I0-13 1.9.10-11

Subtotal 3.1.10-12 1. I.10-7 5.5.10-8 1.2x I0-8 5.9.109 L8x I0-7 0.0.100 8. Ix Io-13 2.1 XIO-13 1.O.10-12 2.6x 10-1 I

[nhalation:

Air 7.7.10-9 8.8.10-6 6.3x I0-7 NA I,2x I0-6 LI.105 3.3.10-12 [.0.10-11 1.4.10-10 I.s.lo-lo 3.8x I0-9

Resuspensio]l 9. OXIO-J I 1,0.10-7 7.4.10-9 NA L4x I0-8 1.2.10-7 3.9.10-14 1.2x I0-13 1.6x I0-12 1.8x10-12 4.4.10-11

Subtotal 7.8.10-9 8.9.10-6 6.4.10-7 0.0.100 1,2.10-6 1.1,10-5 3.4.10-12 I.oxlo-11 1.4,10-10 L5XI0-10 3.8x I0-9

Total 7.8xI0-9 9.0. Io-6 6.9.10-7 1.2.10-8 1.2.10-6 LI.105 3.4xI0-12 L1.lo-11 L4.1010 L5XI0-10 3.9,10-9

a. For the shut Dow” and f3cacdvateAjter”ativc,the uninvolved worker is exposed hy the atmospheric llanSpOrt of exposed L-Lake scdimenls.

b. Ifazard index is the sum of hazard quotients added across exposure pathways or pollutants.

c. Based OXIa 25.year exposure period,

d. NA = not applicable the contaminant is not transferred through the Iistcd exposure pathway,

--- m-- ------ ------



Table C-25. Pen Branch - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting health

effects.a

Individual worker Worker population
Annual Probability Lifetime Probability Annual Number Lifetime Number

dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc (rem)d cancerc (person-rem) canccrsc (person-rem)d cancersc

Ingestion:

Soil 4.4.10-10 1.8x I0-13 5.9.10-9 2.4x I0-12 3.1.10-8 1.2.10-11 4.1.10-7 1.7.10-10

Soil dermal 3.7.10-11 1.5.10-14 5.0.10-10 2.0.10-13 2,6x I0-9 1.0.10-12 3.5x I0-8 1.4.10-11

Subtotal 4.8.10-10 1.9.10-13 6.4.10-9 2.6.10-12 3.3x I0-8 1.3.l&ll 4.5.10-7 1.8x10-lo

Inhalation:

Resuspension 1,4.10-11 5.4.10-15 1.8x10-lo 7.3.10-14 9.5.10-10 3.8x I0-13 1.3x I0-8 5. Ix Io-12

Subtotal 1,4.10-11 5,4.10-15 1.8x10-lo 7.3.10-14 9,5.10-10 3.8x I0-13 1.3x I0-8 5.1x Io-12

Total 4,9.10-10 2,ox1o-I3 6.6x 10-9 2.6x I0-12 3.4x1 o-8 1.4.10-11 4,6x I0-7 1.8x10-lo

a. For the No-Action Alternative, tbe involved worker exposures result fronr increased concentrations of tritium in surface water
b. The number of involved workers is estimated to be 70,
c. Based on a risk of 0,0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a S-year exposure period, Doses are corrected for radioactive decay over the exuosure Deriod,



Table C-26. Peil Braock - I]wolved worker (future use) radiological doses associated with the No-Action Altertlative and resulting healtk
effects ,a

Individual worker Worker population

Annual Probability Lifetime Probability Annual Number Lifetime Number
dose of fatal dose of fatal dose of fatal dose of fatal

Exposure pathway (rem) cancerc (rem)d cancerc (person-rem) cancersc (person-rem)d cancersc

Ingestion:

Soil 9.9xl@9 4.0x Io-12 1,3.10-7 5,3.10-]1 6.9x 10-7 2.8x10-lo 9.3x I0-6 3.7.10-9

Soil dermal 6.2x1010 2.5.10-13 8.4x I0-9 3.4x10-12 4,4x I0-8 1,7,10-]] 5.9.10-7 2.3x10-lo

Subtotal I, IXI08 4.2x I0-12 I .4.10-7 5.7.10-11 7.4.10-7 2.9x10-lo 9.9.10-6 4.0.10-9

Inhalation:

Resuspension 3. OX IVIO 1.2.10-13 4.0.10-9 1.6x10 -12 2. IxIo-8 8.4x I0-12 2,8.10-7 1,1.10-10

Subtotai 3.o.l&lo 1.2.10-13 4.0.10-9 I,6x I0-12 2,1.10-8 8.4x I0-12 2,8x I0-7 1,1.10-10

Total 1. IxI08 4.3.10-12 1,5.10-7 5.8x 10-11 7.6x I0-7 3.0.10-10 1.OX IO-5 4.1.10-9

a. For the No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water,

b. The number of involved workers is estimated to be 70,
c. Based on a risk of 0,0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a 25-year exposure period. Doses are corrected for radioactive decay over the exposure period.

-- ”---- ------ ------



Table C-27. Forrrnrile Brancl] - Involved worker (current use) radiological doses associated with the No-Action Alternative and resulting I]ealtb

effects.a

Individual worker Worker population
Annual Probabilityy Lifetime Probability Annual Number Lifetime Number

dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) cancerc (rem)d cancerc (person-rem) cancersc (person-rem)d cancersc

Ingestion:

Soil 5.8x10-tl 2.3x I0-14 7,8x10-lo 3.1.10-13 4,1.10-9 I,6x I0-12 5.5x I0-8 2.2.10-1 I

Soil dennal 4.9x I0-12 2,0x I0-15 6.6.10-11 2,7x I0-14 3.5.1O-10 1.4.10-13 4,6x I0-9 1.9x I0-12

Subtotal 6.3x10-11 2.5.10-14 8.5x10-lo 3.4 X1O-I3 4.4.10-9 I,8x I0-12 5.9x I0-8 2.4x 10-11

Inhalation:

Resuspension 1.8x I0-12 7.2.10-16 2,4x10-11 9.7,10-15 1.3.lo-lfJ 5.0.10-14 1.7.10-9 6.8x I0-13

Subtotal 1.8x10-12 7.2x I0-16 2.4.10-11 9.7.10-15 1.3.10-10 5.0.10-14 1.7.10-9 6.8.10-13

Total 6,5x IOII 2.6x10-14 8.7x10 -10 3.5XI0-13 4.5 XI0-9 I,8x I0-12 6. IXIO-8 2.4x 10-11

a, For tbe No-Action Alternative, the involved worker exposures result from increased concentrations of tritium in surface water.
b. The number of involved workers is estimated to be 70.
c, Based on a risk nf 0.0004 latent fatal cancers per person-rem of radiation exposure (NCRP 1993),
d. Based on a 5-year exposure period. Doses are corrected for radioactive decay over the exposure period.



Table C-28. Fourmile Branch - Involved worker (future use) radiological doses associated with the No-Action Alternative and resulting health

effects.a

Individual worker Worker population

Annual Probability Lifetime Probability Annual Number Lifetime Number

dose of fatal dose of fatal dose of fatal dose of fatal
Exposure pathway (rem) carrcerc (rem)d cancerc (person-rem) carrcersc (person-rem)d cancersc

Ingestion:

Soil 1.3,10-9 5.2x I0-13 1.7x I0-8 7.OXIO-12 9,1x I0-8 3.6x I0-11 I,2x1o-6 4.9.10-10

Soil dermal 8.2x10-lo 3.3,10-14 1.1.10-9 4.4,10-13 5.8.10-9 2,3.10-[2 7.7x I0-8 3.1.10-11

Subtotal 1.4,10-9 5.5.10-13 I,9x I0-8 7.4x I0-12 9.7x I0-8 3.9 X1O-II 1,3.10-6 5.2x10-lo

Inhalation:

Resuspension 4,1.10-11 1.6x10-t4 5.4.lo-lfJ 2.2.10-13 2.8xl@9 I, IXIO-12 3,8x I0-8 1.5.10-11

Subtotal 4, I.1O-II 1.6x10-r4 5.4.10-10 2.2x1o-I3 2.8x I0-9 1,1.10-12 3,8x I0-8 1.5.10-11

Total 1,4.10-9 5,7 XIOJ3 1.9x I0-8 7.7.10-12 1,0.10-7 4,0 XI0-11 I.3x1o-6 5.4.10 -[0

a. Forthe No-Action Alternative, theinvolved worker exposures result from increased concentrations oftritium in surface water,
b. Thenumber ofinvolved workers isestimatcdtobe70.
c. Based onarisk of O,00041atent fataIcancers perperson-rem ofradiation exposure ~CRPl993).
d. Based ona25-year exposure period, Doses arecorrected forradioactive decay overthe exposure period,

------- ------- -



Table C-29. Steel Creek -l]lvolved worker (currel]t use) radiological doses associated witilthe No-Action Alternative andresultil]g healtl]

effects.a
Individual worker Worker population

Annual Probability Lifetime Probability Annual Number Lifetime Nulnber
dose of fatal dose of fatal dose of fatal dose of fatal

Exposure pathway (rem) cancerc (rem)d cancerc (person-rem) cancersc (person-rem)d cancersc

Ingestion:

Soil 3.1.10-10 1,2.10-13 4,2.10-9 I,7x I0-12 2.2.10-8 8.7x I0-12 2,9x I0-7 1.2.10-10

Soil dertnal 2.6x10-11 1.1.10-14 3,5.10-10 1.4.10-13 I,8x10-9 7.4.10-13 2.5x I0-8 9.9.10-12

Subtotal 3.4.10-10 1,3,10-13 4.5.10-9 1.8x10-12 2.4.10-8 9.4.10-12 3.2x l&7 1,3,10-10

Inhalation:

Resuspension 9.6x I0-12 3.8.10-15 1,3.10-{0 5.2x I0-14 6.7x10-lo 2.7x I0-13 9.O.10-9 3.6.10-12

Subtotal 9.6x I0-12 3.8x I0-15 1.3.10-10 5.2x I0-14 6,7x10-lo 2.7.10-13 9.0.10-9 3,6x I0-12

Total 3.5 XI0-10 1.4.10-13 4,7.10-9 1.9x I0-12 2.4x I0-8 9.7x10-12 3.3.107 I,3. IO-10

a. Forthe No-Action Alternative, theinvolved worker exposures result from increased concentrations oftritium in surface water,

b. Thenumber ofinvolved workers isestimatedtobe 70.

c, Based onarisk of O.00041atent fatal cancers perperson-rem ofradiation exposure (NCRPl993).

d. Based ona5-year exposure period. Doses arecorrected forradioactive decay overthe exposure period.



Table C-30.

effects.a

Steel Creek - Itlvolved worker (future use) radiological doses associated with the No-Actioi] Alternative a!]d resulting health

Individual worker Worker population

Annual Probabi Iity Lifetime Probability Annual Nu]nber Lifetime Nunlber
dose of fatal dose of fatal dose of fatal dose of fatal

Exposure pathway (renl) cancerc (rem)d c.ancerc (person-retrr) cancersc (person-rem)d cancersc

Ingestion:

Soil 7.0.10-9 2,8.10-12 9.4x I0-8 3.8x I0-11 4,9,10-7 2.0.10-10 6.6 XI0-6 2.6x 1O-9

Soil dermal 4.4.10-10 1.8x I0-13 5.9.10-9 2.4x I0-12 3.1.10-8 1.2.10-11 4.1.10-7 1.7.10-10

Subtotal 7.4.10-9 3.OXIO-12 1.0.10-7 4.0.10-11 5.2x I0-7 2,1.10-10 7.OXIO-6 2.8x I0-9

Inhalation:

Resuspension 2,1.10-10 8.4x I0-14 2.8x I0-9 1,1.10-12 1.5.10-8 5.9.10-12 2.0.10-7 7.9.10-1[

Subtotal 2.1.10-10 8.4.10-14 2.8x I0-9 1.1.10-12 1.5x I0-8 5.9x I0-12 2.0.10-7 7,9,10-11

Total 7.6x I0-9 3. Ix Io-12 I.0.10-7 4.1.10-11 5.4.10-7 2. IXIO-10 7.2x I0-6 2,9.10-9

a. Forthe No-Action Alternative, theinvolved worker exposures result from increased concentrations oftritium in surface water.
b. Thenumber ofinvolved workers isestimatedtobe 70.
c. Based onarisk of O.00041atent fatal cancers perperson-rem ofradiation exposure @CRPl993).
d. Based ona25-year exposure period. Doses arecorrected forradioactive decay overthe exposure period,

------- -D --



TabIe C-31. Steel Creek -l]lvolved worker (currellt use) radiological doses associated witIltl]e Shut Dowt]and Deactivate Altcrnativeat]d

resulting health effects.a

Population Population

annl]al Ii fetitne

Individual atrnual dose (rem) I>robability Lifclime Probability dose Nunlber dose Number

Pu-239/ of fatal dose of Fdtal (person- of fatal (pcrsOn- Of fatal

Exposure Pathway CS-137 CO-60 240 Pm-146 U.233/234 Total canccrb (rem)c canccrb rcm)d canccrsb rcm)c,d canccrsh

lngcst ion:

Shoreline Der!nal 1.2x Io12 2.7x I0-14 3.1 XI O-9 2.8x10 -12 1.2x10-lo 3.3x I0-9 1.3.10-12 1.6x I0-8 6.5x I0-12 2,3x10-7 9, fxI0-11 l.!x Io-6 4.5x I0-lo

Shorclille 1.4x10 -11 1.2x Io13 3.6x10 -11 2.0.10-13 6.4x10 -11 l.]x IO-10 4.6x I0-14 5.7x10-lo 2.3x10 -13 8.0x Iv9 3.2xt0-12 4.OX IO-8 1.6x10 -11

Subloial 1.5x I0-11 1.5.10-13 3.2x10-9 3.0.10-12 1.9x10-lo 3.4xI0-9 1.3x10-f2 1.7xI0-8 6.7.10-12 2.4.10-7 9.4.10-11 1.2xI0-6 4.7xI0-lo

External:

Shoreline 3.1. [0-8 2.2.10-9 8.1xIO-13 8.3x10-9 3.4xI0-11 4.2xI08 I,7x I0-11 1.9xI0-7 7.4.10-11 2,9.10-6 1.2xI0-9 1,3.10-5 5.2x10-9

Subtotal 3. Ix1o-8 2.2.10-9 8.1xIO-t3 8,3xI0-9 3.4xIo-11 4.2.108 1.7.10-11 1.9xI07 7.4xI0-11 2.9X10-6 1.2xI0-9 1.3.10-5 5.2.10-9

Total ,, 3.1XIO-8 2.2x1o-9 3.2xI0-9 8.3xl&9 2.2x10-lo 4.5xI0-8 1.8xI0-11 2,0.10-7 8.1xIO-fl 3.1.10-6 1.3xI0-9 1.4xI0-5 5.7.10-9

a. Fortbe Shut Downand Deactivate Alternative, tbcinvolvcd workcrexposures result fromthc aqueous transpoti ofexposcd l.-[.akc~edimcnts in Steel Creek

b. Bascdon ariskof0.0004 lalentfa[al canccrs p.rperso!l-reln ofradiation expos.revCRPl993),

c. Bascdon a5.yearexposurc period. Doses arccorrccted forradioactive decay over[heexposurc period.

d. Then. mberofinvolved workers isestimatcdtobc 70,



Table C-32. Steel Creek -Illvolved worker (future use)radiological doses associated witllthe Shut Down and Deactivate Alternative and

resulting health effects,a

Population Population

annual Ii fetimc

Individual annual dose (rem) Probability Lifetime Probability dose Number dose

Pu-2391

Number of

of fatal dose
Exposure Pathway CS-137

of fatal (person- of fatal (person.

CO-60 240
fatal

Pm-146 U-233/234 Total cancerb (rem)c canccrb rem)d cancersb rem)c,d cancersb

Ingesliol]:

Shorclioe Dermal 2.0x IO-11 4.5x I0-13 5.2,10-8 4.7.10-11 2.1.109 5.4x I0-8 2.2.10-1( 1.4. I&6 5.4xl@lo 3,8.106 1.5x I0-9 9.5.10-5 3.8.10-8

Shoreline 3.2x10-lo 2.7x10 -12 8.1x IO-Io 4,3xl&!2 1.5x10-9 2.6x10-9 1.1x10 -12 6.4.10-8 2.6x I0-11 1.8x10-7 7.4x I0-11 4.5x I0-6 I,8x10-9

S[)btotal 3.4x10-lo 3,2x I0-12 5.3.10-8 5.1.10-11 3.6x I09 5.7.10-8 2.3x10-fl 1.4x I0-6 5.7x10-lo 4.0.10-6 1.6x I0-9 9.9.10-5 4.0.10-8

External:

Sborclinc 6,8x10-7 4,9x10-8 1.8x1011 1.9x I0-7 7.5x10-lo 9.2x I07 3.7x10-to 1.5.10-5 6.4x I0-9 6.4.10-5 2.6x I0-8 1.OXIO-3 4,1.10-7

Subtotal 6.8x10-7 4.9x I0-8 1,8.10-11 1.9x I0-7 7,5x10-lo 9.2.10-7 3.7x10-lo 1.5.10-5 6.4x10-9 6.4x I0-5 2,6x I0-8 1.OXIO-3 4. IX IO-7

“Sotal 6.8x10-7 4.9x I0-8 5.3.10-8 1.9.10-7 4.3x I0-9 9.7.10-7 3.9x10-lo L6x I05 6.8x10-9 6.8.10-5 2.7x I0-8 I. IX1O-3 4.5x I0-7

a. For tbc Shut Down and Deactivate Alternative, the invoived worker exposures result from the aqueous transport of exposed I,-Lake sediments in Steel Creek.

b. Dasedon ariskof O.00041atent fatal cancers pcrpcrson-rem ofradiation exposure ~CRPI993).

c. Bascdon a25-ycarcxposure period. Doscsarcdecay corrected forradioactive decay overthecxposurc period.

d. Thenumher ofinvolvcd workers iscstinrated to bc 70,



Table C-33. Steel Creek -Ij]volved worker (current use) llol)radiological hazard indexes al~dcancer risks associated witllthe Shut Dowlla!ld
Deactivate Alternative,a

Hazard quotient Hazard Annual cancer risk Lifetime

Exposure Pathway Manganese Thallium Antimony Lead Cadmium Index Beryllium Arsenic Total cancer riskc

Ingestion:

Shoreline Dernral 7.4.10-11 6.6.10-6 1.6.10-6 2,9.10-8 I. IX1O-7 8.4x I0-6 5.3x I0-12 3.3x1o-I3 5.7x I0-12 2.8x I0-11

Shoreline 8.7.10-11 7.7.10-5 1.9.10-7 6.9x I0-8 6.1x IO-9 7.7.10-5 3.1.10-13 1.9x I0-12 2.2x I0-12 1.1.10-11

Total 1.6x10-10 8.4x I05 1,8.10-6 9.8x I0-8 I. IX1O-7 8.6x10-5 5.7x10-12 2,2x I0-12 7.9x I0-12 3,9x I0-11

a. Forthe Shut Down and Deactivate Alternative, tlleuninvolved worker isexposed bytheaqueous transpoti ofexposed L-Lake sediments in Steel Creek.
b. Hazard index isthesum ofhazard quotients added across exposure pathways orpollutants,
c. Based 0na5-vcar exDOsurc!Jerind.



TabIe C-34. Steel Creck-Itlvolved worker (future use) tlonradiological l]azard i]Idexes andcancer risks associated witl]the Shut Dowt]at]d

Deactivate Alternative.a

Hazard quotient Hazard Annual cancer risk Lifetime

Exposure Pathway Manganese ‘1’hallium Antinrony Lead Cadmium Index Beryllium Arsenic Total cancer riskc

Ingestion:

Shoreline Dertnal 1.2.10-9 1,1.10-4 2.7x I0-5 4.9.10-7 I,8x I0-6 1.4.10-4 8.9x 1O-II 5.5x I0-12 9,5x10-lo 2.4.10-9

Shoreline 2.OXIO-9 1,7.10-3 4.4x I0-6 1.5x I0-6 1.4.10-7 1.7.10-3 7.1x Io-12 4.4.10-11 S.lxlo-11 1.3XI0-9

Total 3.2.10-9 1.8x I0-3 3.2x10-5 2.0.10-6 1.9.10-6 1.8.10-3 9,6.10-11 4.9x I0-11 I,5XI0-10 3.6x I0-9

a. Forthe Shut Down and Deactivate Alternative, theuninvolved worker isexposed bytheaqueotis transpofl ofexposed L-Lake sediments in Steel Creek.
b. Hazard indcxis tllesum ofhazard quotients added across exposure pathways orpollutants,
c, Based orra25-year exposure period.




